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Abstract: For the purpose of the teaching of antenna for the undergraduate students, the time domain 
response of near field distribution of dipole antenna excited by Gaussian monocycle pulse generator 
is shown. Then a centrally fed slot antenna on the rectangular conducting plane is calculated and 
shown how the equivalent magnetic current is induced on the slot. In the numerical analysis, the 


electromagnetic simulator WIPL-D based on the Method of Moments 1s used. 
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1. Introduction 


Recently, due to the development of the graphics processing 
unit and the animation tools in the electromagnetic 
simulators, the user can see the near field distribution or 
current distribution on the antenna in addition to the 
input impedance and the radiation characteristics, and 
understand the antenna characteristics intuitively | 1 |. 


Therefore the electromagnetic simulators and the animation 
tools are useful tool in the education of electromagnetic 
wave theory and the antenna engineering for the 
undergraduate students. 
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We have analyzed the time response of the near field 
distribution of the dipole antenna excited by the Gaussian 
monocycle pulse generator, and showed how the electric 
and magnetic fields are excited near antenna [4 |. 


since the dipole and the slot are the element antennas of the 
circularly polarized antenna [5], the phenomenon of 
electromagnetic field on slot antenna have to be shown. 
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In this presentation, 


The time domain response of near field distribution of 
dipole antenna excited by Gaussian monocycle pulse 
generator will be shown [4]. 


A centrally fed slot antenna on the rectangular conducting 
plane will be calculated and shown how the equivalent 
magnetic current 1s induced on the slot [6]. 


In the numerical analysis, the electromagnetic simulator 
WIPL-D based on the Method of Moments 1s used [7]. 
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3. Animation of electromagnetic wave radiation 
from a dipole antenna [4] 
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Fresnel and far-field region 
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3. Analytical model of slot antenna 
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Fig. 1. Slot antenna. 
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4. Numerical results and discussion 










Current distribution 
on conducting plane. 
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Maximum value of current 
amplitude = 3.69 A/m. 


(b) Model 3 
Maximum value of current 
amplitude = 2.17 A/m. 
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Amplitude distribution of magnetic field on central 
axis of slot 
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X component of electric field along x axis 


Directivity 

Model 1: 5.672 dBı 
Model 2: 5.666 dBi 
Model 3: 5.656 dBı 


Electric Field [V/m] 





N ki Uni . EX 
cf — 
agasaki University Slan 


Amplitude distribution of electric field (x component) 
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Electric field at (7,0, 9) in Far-field region 
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J : Current on conducting plane 

J,-Exn :Equivalent magnetic current on slot 
n: Unit normal vector on slot 

L,., lg, İp : Unit vectors along r, 0, o direction 


pl, : Position vector of source point 
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Electric field in far-field region 


Electric field E. 1s induced 
within slot. 


Equivalent magnetic current J, 
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Current vector distribution of Model 3. 
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Fig. 3. Current vector distribution of Model 3. 
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Current flows on circumference of slot. 


Currents on opposite sides flow opposite 
directions each other. This means that 





current on conducting plane does not 
contribute to radiation field. 


Electric field 1s expressed in terms of 
integration of equivalent magnetic current. 
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5. Conclusion 


The slot antenna on the rectangular conducting plane is 
calculated and the current distribution on the conducting 
plane and the equivalent magnetic current within slot are 
shown for the purpose of the teaching of antenna for the 
undergraduate students. In the slot antenna, the current 
flowing along the slot edge decides the equivalent magnetic 
current within slot. 
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